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(54) MOBILE COMMUNICATION APPARATUS WITH MULTIPLE TRANSMISSION AND RECEPTION 
ANTENNAS AND MOBILE COMMUNICATION METHOD THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mobile communication 
apparatus with multiple transmission and reception antennas and a 
communication method therefor. 

SOLUTION: A base station with at least one transmission antenna 
restores long-term information, short-term information, a signal to 
interference and noise ratio from a received feedback signal, spatially 
processes dedicated physical channel signals using basis information 
generated from the restored pieces of information and transmits the 
results of adding pilot channel signals to the spatially processed results 
to the mobile station. The mobile station with at least one reception 
antenna determines a first characteristic corresponding to the channel 
downlink characteristics for each of the transmission and reception 
antennas from the received pilot signals, determines downlink power 
control information, which reflects the first characteristic, converts the 
determined pieces of information into the feedback signal and transmits 
the feedback signal to the base station. Effects of interference, noise 
and fading can be minimized, whereas transmission data quantity can be 
maximized by the mobile communication apparatus consisting of such 
structure. 
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[«*«i] mmm&xf&w>m&tt®mmmskmzt$ 

E»MI=:£1IU 

iitrE«$1*«l**»HfflH#<<£ b;b£^ 

ItEafirvftS-ltTMSlifeiB/UP hit 
*^6WEIRi »tt*ife£U ^fl)«E»1«tt^b» 
2 4#1$ L , Z (7) jHfEK 2 6 «IE«*»T * 

ME** >*JU**tt*£*B^ 6 A* S *ifcWTE« 2 ttft 

3b^wrE*jajouH*^^ h^^«rE*akftnB*«i: 

WrE* >*;uW14ifeffiffij&> t> A* S*ifcfflrE* 2 «tt 

atfwrE*»i«*A^H(rE*a(ifiiWBi#^<<? h;u*jfce 

mEa««*R*S«A^&A***LfcWJE*J»fi»lil*^ 

^ h^*tf^ htt#itu, *ifiiTfti»rBirBiiWT?t*^ us 

WE*«BflB*BaeSli36^ 6 A* **tfcl»E*JB«*B* tf ^ 
H9-**fcU SE2RlT£l*MMIW7?e-> K»«<b*tifctt 

fflE^^>*;u»ttftSfflT?**SHfcfFE«-*SST» 

iMBAifiWEy^i/'j v^***i»««**«ftu, * 



WEWaWttttiaaTVx-i-^ifljy^vy 

*JH»tt<D»B»fiim±^fifiL. mE»«T>-r^litt 
E?-f- K/%*^4»«**WE»ift«lciS«L. iftfBSg i 

BfSH#p B iMiBi*mEa2pjrSB*iaiBWcfc 

*B*an i=E«©a»«**7 

KIM3] «rE»»JBi*. 
10 frES{fT>^^*aCTSfiS^fcBuE^fflfl*llcS|iJI 
*Hfc**A^6ME»ffl«l31^^>*JU«#«a5cL. 
«^*^fc^Ellffi^S^-v>*;Ml^*ffi*rSiS^ 

tl«ti:t4ll*a2l:Elfl?aM«7>fti# 

[B*84] fflEftfflflMjft£fltt, 
buIB^-v >*;mttft«»^6A* **Lfcl»EK 2 W± 

20 WE* 3 ftttfr b ■M»«fSi:14 UTMEtMffl 

hjuRTc;wE*a*»H*«t*/a-r** 1 m 
&»«^-r*»*a2i=EWoasfB*S7X/^*# 

trftUilttttK. 

[is** 5 ] Mtem 1 B*«#*ftrtt»r*, 

«TEJR«»^&A* SttfcWESB 3 ftteJ: y WEfflM 

30 j$lTtHAt^ 1 H*«»*f«i:s 

ft 1 !9fSn««jBjL«nEAWIB*«a)n«A^> h 

MSBfg 1 H*«»8f»36^6A**sl%fcmEft»H*^* 
h;uatfME*«B**©^%, fflEiMT:/*:*-^* 
fil+y ^XA^at^ixfcffiEftMH*^^ hJUkffimm 

J»B*«tatRL-CWE*a*»IH*^* h^atfWIE 
40 JStL, 

*»«t-r*»*3l4i=E««>iS*«*«T>T-i-t# 

[«*S16] mEttffifllVftCttii:. 
ttE^^>*JU«ttft£»*^A***LfcWE*2«ftt 
tWE*JB«*a^6*4ltttftft3feU-CttS-r*)a)IBtB 

5o m^<<t> hjut±jaL-caj*-ra«2ii*«»«tnHB 
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1 J- -v v*;H*tta>JSaM«Mttl=ffia-f « - «t , 
&&naflU*B. 

X tbS * 1" S » 2 B W«»«f « 4: . 

jkz>5*>, nbx (Ne- 1 > mtz.^omuwMM : ^^ / ? 
hJu*aiRLT«rB*»««ilBWr-<* Hu<t LTtH^T 

fflENBl*iMK*»«fflB#*£ HU<D»l::ffiS-f 

MIB^^v^^Wft^ftWA^AiUfcMEfi*^;* 
huESI^SII/j^A*^ 

WEST > U «ft«W**R*WE««*«i=tti* 
[IS 3R3S9] fifiE^itb^ti:. 

ffiE:?^- hv<^9«^&WE*ffl«*ati:«rE*a!i 30 

SJWIl*!^ HU£. lBE«*»T«««ltS«7cU 
«5nSnfcffiEftffl««a«ME*»««llil*^^ HU 

tt5c**ifcffiE««B*«i:, «rE*aSJBH*^f Hb 

MEW»«f3(S UTWrE*ffllft3I^-v >*JU«#0>*:# 

mEW»lB*»^&A»LfeinEIIB*ftfc*** ** 
■rftWEIIffllttil^^^^^B-fl-I^KEat*^^ HU£ 40 

asu 3iffl*Hfc»»ti»Effinwi=»a4*tfc»s* 

WEffiBBMI^ftHlS ftfcSSRIcWIE'W p ^ hlf^Jjo 
IftEiSA T > x-t- I4WEJB* S HfcIS* * «TE»»« 1= 

[BStflli o] ttE**ttffi£ttttl*, 
mrE«««5cfl^ b A^3 * tifcttS * #Lfe*»ttJBll* so 



«7c**tfcfrEftW1f«. mE*»»fflH*^{? HU£ 

«m Lfc**atf ****fc«E*»»Mia*«ft»» 

fflrESSl »»«^*||:*4xfc«**>6ea=ffllll|-7l- l J ^ 
£x£&t3f:U «-»**LfcWfESa«B^ h'J^^XS 
a*-r4*2BJ|C»fc* 

MES2»jtSPA^A^*^fcfjEeataH-7 h U vO 

x^^bses*^^ h;utmE«»ntt*^ja£-r*»3 
cm*^i 1] mE«3H*«»«fttirapr*, 

ME*2*l|:»3&>&A***ifcmEaB*B»^ hU 

WE»3B*«»«»^6A**nfcWEIHfl»H*ll^ 
bPEft*^ Hi/ 0> 

*i:ttE«iMii:***r««ai<a»fc. 

IBE»3B*»«»3^6A**nfclltrEII»B»B*'<* h 
JKD z> ffiEre^S'JaSPA^ & A^J SHfefTES*^^ 
HU<DR/£ltfl>»l#B*'<£ HUSBIRU WEil«* 
jKfcBftB*^ Hl*«fcyO:&M'<£ HUSSiTES*'* 
<? HI*£LTffl**4!B3»tRWi:. 

«5£S:KfclBE*M«*L WIE*S«fi«IB*^<7 KJU* 
iBLfcHaQ' 8to »tf±j«**ifctlJE*»«JBB# 
MA' st *»StOJ:aic*||:L, *W**Lfctt»W»*S 

buib^ 2 Bjcffii^a * «ci ^ *#a t -t &tmm 1 o 

W IJ = Q' LTA 1 LT !/ 2 Q' STO A ' ST '/ 2 

"CfcoT, Q ' LTiittTcSHfcWIEWaiftWfflW^f h 
JU£, A' lt l*«5cS*ifcWE*a«fflB*tt*^r) 
[itHi 3] BtJE^^tl^SPI*, 

^ "J ^^ajc»^t\T1)(rE«B*B*«^6i«aJt*i:3tB 
E»*^<? HUDl&£t1-|£U fJlB^iiii^f-iiJ^T^tL 

fc««*t, H«Efflaj:t*Sffl^T^-v>^u8ijr=aa 



(4) 



♦$682003-318815 



frBnaasa. 

4JcfB«£<D^«£M7>^:f-£ 

e] fltriB^ij»iiasssiJf*. 

flfB^K §12, - ■ ■ at/SNe^KSA^A**^ 20 

*»«i:tsi»*ai 4i=EB©aB«*ar>T-:r* 

ftfrBMBBBB. 

fluEf iJWMSfffr 6 A ft L fe BEBB **tfctt»I^Wffla 

t& ft-r &m ns + 2 Bit»£fliix « c: <t % 

ft&ni&flttB. 

T >T--*-;&tfiBrE««7 is-ri- z!t<D >g 
>*;uWttT?*4B 1 WtttJEiftLr»E»»»^ftS 

»Ett*flMBtt*a)aJBB»-<* hJUSBt 
So 50 



IHsRJJIl 91 mE»atB««actt. (b) jftEttttJ^ 
A^6ea**tfcffiTE/W P v h«*fr&»EBi WttS 
ft*U WEfiJMSWatfimESWmWirmEB^WT 
ajtstbt * U tlBEB 1 

<*tt ^ & *E Ls * *xfc«TE*»l**atf WEISW 
1MB t , fJlB W > 'J BftttBtitB t ZmUy h - 

hV<^^«#lc*1ftLTinrE*»»l=eiS^«A-T-y^ 

[»#]I2 0] ItE^fV? (a) (*, 

(a 1 ) WEaiaT^x+iiiCTSB sttfcmE^-r 

- ^?£B*fr&WE*»«*±:, «TE*«iBnB* 

hJutfrEB^TssaittJtsaTc-r-ax-T^^ 

hJUAt/B^SixfcttEfi-li-atT**!*!* 

^0)* # $ S-BBB-T 4 ^ T- y ^ s 
(a 4) «rEMB**ifc***t*-r«l»E»fflWffl^ 
*>*JH»#fzttE* 

h;u£iSJ3U Bffl**Lfctt*t«rEffllH»f3« 

(a 5) BEffllB»fc«3BSsHfclSBJc, hUE/Wo^ 
h«#tl»»LTffiEiS«7'> J r^-tai:T:»E»»« 

1 ] ItjfBX^^^ (a 2) |* % 
(a 2 1) bHIBXt-^^ (a 1) ^tc ^ ^l/"- MIB 

(a 2 2) B^stbfcfrEa^w^sJitShtAifrEffa 

(a 2 3) B3E*tLfcTWrE*ffl1tB^, WE*afi[»lll 

h;us«rpi Lfc«*atf«fE*a*fl«ia*Bi: * 

(a 2 4) *lEa«f^>*^»tt"7 MJ -^^bl 

(a 2 s) «iEea*sav hu^*^e>«rE»*^* 
h)\sknmmmmk%&mL. Msbxt^ (a 3) fc 

tB^*ct«*»B4:"r4B«ai2 oi=EB©a»«* 

[B3K9I2 2] ||E7f7? (a 2 5) ft. 
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m&XTvz? (a 24) mz^ mzmB^m^ v^vo 

[I**fll2 33 fllEX-X^^ (a 3) I*. 

(a 3 1) mm^'ryy (a 2) $?fe*ijt#fit£^ 

»tf*#**BBS6U, MIEXTV^ (a 4) dilfrXT- 

'V Set. 

IH*«2 4] MB^fV? (a 3) I*. 

(a 3 2) tttBX^^ >f (a 3 1) T?MftSHfc*6*£ 20 

- x^u^ K«wwt**u sac 

§tLt;^L, mltfiX^:? (a 4) Mjifcx-r y :J 

*w*t-r*»*ai2 si:Eifl)aaiH7^ftt 

[H** 2 5 ] flfBX^ v { a 3 1 ) Its 

«EXf*;7 (a 2) miBWfWitfflL^rffiE* 
Hftlk tb« ic £ y #*> 4 * t- v :7 £ , 

VZf (a 4) icafcX^f^^i, 
[Ii*Il2 6] mEXT-y^ (a 4) I*, 

mm^-r-vy (a 3) ^HijiBtsi^^^^^^^^^-r^ 

T»SU hUIBX^-^^ (a 5) ic$ifrx-x 40 
t &mmm 2 0 izEfllCOiXSfll ^17 >-r^ £ 

[it*ii2 7] mm^T-vy (b) 1*, 

(bD mrES« T>T+%M£T&m$frtzffiU/w 

m 1 »tt£fflL\-C*2«ftt*a«L, ae*4xfcl»EJB 

2^tt^fflt^TlulBft^T;^^mJ:tS^fi£^^X^>y 
(b2) JWE*2«tt*fflL^TME*»*WB*^9 h 50 



Cb3) WE»2«tttfflEft«B«*3&>&mffi*aS«B 

Cb6) fflTEy^^U^^**!*****. SilsBi^W 

(b?) MGX17 ^ » KA-;**«atfiE«a7 ^ 

E?*— K^y U *»*Hfc«rE^-f- 

K/^£«**„ WE««7:^+*ai:TlBE**« 
f^fl^&x-r 

lufBm 2 ttfttt»Kai«T >-r-*-;ftlrttrE««7 >^f- 

Tact* 

2 0I=E1UD»S6«*«7>t-*-« 

[iS*«2 8] ffiXf7^ (b 6) li % 

»B^f^ (b5) JBrE«#»^8W*tt;fr& 
*2BrKH1t*llWr*XT-^^i:, 
tfjsBM»S^0^|zJ:oTfifB^^>U >^m*»P 
HHRSifcEU MEx-r^ (b7) |cat?X-r^^ 

ca*«2 9] miax-x^ (b) 
i»E»«T^^tai:T»«4ixfc«Ea»Bn«^ft« 

*w«t-r«Bi*fli2 7i=E««>a*fli*»7 > >T-i-s 
#t?#iiiia«*j*c 

[B#3«3 0] mmXir^y (b 2) l£, 

{ b 2 1 ) iE7f^ ^ (bl) ttlc f$fB3& 2 
MRU IRWS*Lfc****3l»tttLTaSf*Xx 

(b 2 2) TOESS3WttA>&ll**i»«Tftlz*dFixTm 
E*S**»H#^* hJUaiPTOE*«i«WH*«tS*a 
U «IE7f7? (b3) icjlfrx^y^fltx., 
MaB^3^ttf*fJE^lT>^t-^^E^I-7>^^ 

«i^*»»a«*a* 

[fS3^JS3 1 ] HUlBX-T-^^ ( b 2 2) 

ffifffiXfv^ (b2l) f£f~. I$Et£3 4#ft^£ftTE^ 
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«1 mSHII«II^««reSNilB*tta)tt«A^> h 

^tttEflftWHB*** h;KK>»fc*ltfl)»*A<»*S 
Hfc«TE«MH*tt*ilRLTWlE*3ft«JBIH*-<^ h 
;uatfl»E*»«»B*M4:L-ca : 36L, «EXf-^ 
(b3) izMftXT-yZtk* 

Miami Bf«R8ffitt«rE«3Wt4i=fftt-r4*i*a)** 

[B*«3 2] flfSX^^ Cb3) tt, 
(b31) KfEXfv? Cb2) MEK2**tt» 
U=WEA)M1*« j£n 6 X 4 »tt £ &f&? & * t v zf t . 
(b 3 2) WE*4Wtt*xfeB*«»«fai=:*^^ril» 

4) icatfcxx^^i:. £fitit* 

SufB!g4t#ttf£s WEa*T>T-f Atff»E««T>-T 

[■*«3 3] HE*T*:7 (b 3 2) ft, 

fE^fy? Cb3 1) «fz % ffrEft4l«tt^&ffrEB 
WE)IJMB*'<£ h;utOo*NB x (nb-i) 

v. NBi*ttE*as**iH#^^ hjK7)tti=«a-r«)K 

[000 1 ] 
[0 0 0 2] 

S (Persona I C ommu n i cat i on 
Service) »H31fi ir Ad: y ^13^-3 £ 

K5MH#«tt« (W— CDMA ;Wideband C 
ode Division Multiple A c c 

ess) *sts. *Lrst*i*w«s*a<?>*K»aa3 

— K#ffl*«««! (cdma-2 0 0 0) £sC£4Ktt» 



10 [00 0 3] C0^l7>ft^fflL^Ci^~fi5] 
^^l7>fti>XfAll 

[0004] giST?^— s *fiin , r*fctoi-, sjs&aim 

0>»KtfCkd B^bllt+dB(D|S|4T!»A6ftifeift 
-f/^>T--f a»A*ffli^t>*t*o il^£>c dm ASrsCiix 

ffl^Sfl*Wy-r/<*>T--<*iCtt, K ^ ^ ^ — ft ¥ -v > 
[0 0 0 5] ftfflWft«iSK^^"»^-v>*;UT?j&4 

1r\z& y»&*LTftfc«#3&<^ x— t-V i/^ic* yx« 

[0 0 0 6] iSfST>x^-^V^V'T--<f^li, ^S&H^ 

S>n (?) *7 -r - K / < ^ ^> c7> * ix m ;u- ^ea /v>t- 
50 fiM^-f /«i>-f-rl*, ^KiSlcfei^T^-v 
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^Jifc (S N R ; S * g n a f to Noise R a 10 

m^ft'Wji&fktMkSi*:* S N R£H:MbT? 

[0 0 0 8] #^/*i^^aS<ZW#£>-t\ ^P^l/M 20 
» I" <fe 1*1 tf£ If *IBflP *«'Mfc 4 i± « t: - A ? 

l^UlfHit?-* >*)lsmMftmt£ 5 & < IxHAtr^^s 30 

[0 0 0 9] 3-P ^n'Mfl) I MT - 2 O 0 oii<b 
Slftli. 3 G P P~R 99 (Generation P 
artnership Project -R e I & a s 

^ { T x A A ) Sg 1 CD=E— Fl^2 0^- K£f$J£ L 

tz 0 t x a 1 (D^— Ki£y ^T^blSiS^ 

W^^fcot, i7>fffl«lW^7^ 
K/W£U Tx AA|2 CD^E — Kl^^ h P — :7 36 x £>Si 40 
^^tifct<?5^feor H M7>ftfl)a«(D^«i:bf, 
Wfffc:;* — K/^^t^o TxAAilOT-KM 
^2(^^E— Kl±s 3GPPI:^L^CUMTS (Un i v 
ersal Mobi 1 e Telecommunic 
ations System) (DtcthCDX^V <7 t It 

[ooio] m)\s— ^einy-</^i>T-^*jCcDT xaa 



W&^filXFfe-oT. 0«*.f£* w^h* (Cut, w£tf 

[OOI 1] »M»«5/X-xA©5%«*»# 
filxzL^U^^X (FDD: Frequency Di 
vision Duplex) £fflL^-S*iC(*. 

iblC T x A A* 1 fl)^ - KS feli T x A AI 2 M- 

T x A Ami Kfd\ *Pfiffiw= [ I wl I e x p 

( j 01) , | w2| exp (j 02) ] C:t\ wl^ 

*14£S#>&fctol^ ft® 2 fc"«/ hft?^ l t: h(7)^ 

^ti:Lt (b (2k) , b (2k-1) j , lb 
(2k) , b (2k + 1) } bliSBXP^ 

ffi^fci> 0 TxAAl2OT-hU *nMffiffi$R<0|JiiS 
/^^^©aStt^S^^fciftlz, Sin 4 hf^y h(D^ 1 
[0 0 1 2] MIBT x A A^ 1 (D^— KaiPKE2 0> : E— 

[0 0 13] »2|C7 r >X±IB<OE«3&<+#l=» 



(8) 



^12003-318815 



L\> L^L, T x A AH 1 KStf T x A A»2© 

ft ^ ^ > * ;U fz»& U T L \ * I ^ fi* ©TTJSI 

ttEK^— Ktt, 7:>^£20j;y£<m^JSffiT? 
[O O 1 4] 

[*«35*»Sfc L cfc 5 iT3I$Sl] L£.o t 

#s-r £ 7 X/x-J-JMfflBl^ -v ;ko # ^ > U «tt 
*jRttt-4«M*«at?a»!«iii**k/JMt*i*, &mm 

[0 0 1 5] 

Attar** 1 ocoiaay^^s^-rittiE 

mmmntm^T'sm^tt cwts i nr : s » g n 30 

a 1 to Interference and No 
i s e Ratio tttt) t £«L5cU ffl7C 2? ftfcmT 

*iP*Lfctt»i*«TE»»«lci&«U. tt1 
l>^BSfiT>^-£^0>y ^^>*M#14 

HtrE«w , Wfaai/wrEaM , i**ti(iEs 1 NRtm 

Mfi^^- K/^'y <7 L-TbuE**BIZjJH1 
U S&K, fflTEAWHtttttWaftWH*^^ 
»«JBB*«fc**^ WEHW««tt*»»«BH*^ 
HU£#^„ WE^^^'JVi^ll^MWttWSHi^^^ 



+atf»E*«7>-T^-^<!:a)y r >>u 

fc*M««at/a«B1f«4:S I NR££«E»»J«fr*> 
E««l»*atfttEfiW«*t, MIHSlNRtfr&± 
Ettl^JIU *EffiBIWf=a31S*ifclS«4:/^Pf H 

BBEfiKawffif*^S6«ffln*-<^ h;ut*iasfflj 

H**4:£«*s MESlVI1Mltt*»SffilB*^9 

[0 0 17] 

**1 cu *1 , »2. • • - ^gXW!2 0, 2 

HrDedjcate Physical CHann 
e ! ) t/WPV/ HI* ( P I C H : P I lot CH 
annet) ^MttiKlt^Xf 7^ Uf7^ 

s 3 2) £ y a*. 

[0 0 2 0] Hi 1 Id^Sft/iSS 1 . «2. * ' • 2fetf« 
XSStlB2 0s 2 2, - - • &t>*2 — OMMBS* 

U Sitil^ 1 0l*d?ft< bi> 1 O0)^l7>ft$t 
Uk *1. 12, * - '^^mX^0j^2O, 2 2, ■ 

■ * JklSZ 4lid?ft< i: t 1 OCDS-It 7Vft*St 
£o :c?)I1, 12, - ■ ■ &tf*X»»J»2 0. 2 

2, • ■ -&tf2 4ii. «7Lf«»*tt!ji:tMzfia-r* 0 
[0021] tHi Ic^^tifc^iiiiB i 0l±«fflt**»lK 
ffifflflHBiS I N RSJR1 , *2. ---&i;*X»Bj 
i20, 2 2, ■ ■ ■ %Ltf2 4^f)^=L/:7^-K/N 

m^iiTA- >*;u«*d p c h &&mmzmmLs 

^££*n!?L;fc*Slg£|gi , SS2 % - - ■ WSx» 

^2 0, 2 2, * • - 4izeiS-fS (X^^^S 

3 2) o --Tf, /NVO-V h«# [P i (k) ] ( 1 ^ 
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H:Common Pilot CHannel)^^ 
ffly^-f □ h^-V >^/»Mf-§- (DCPICH:Dedi 
c a t e CP I C H ) *fcf*2#S*B>*-f P ^ h^ 1 ^ 
V^JUffi (SCPICH:Secondary CP 
I CH) ftif-Cfc-B. 

[0022] ^mmzfei-f&mkm i o^ia^ct ?i:= 

o, 22, ■ ■ - &^2 4 I^L^fr4#lJ&^fcoTt»ck 
0.2 2. ■ ■ - f*i£@7 S{f 7 > 

*ltHi8t *] (dCTJ. HI±fT?flT?*4) (IftT, 

2, - * -WIX«2 0, 2 2 v ■ ■ - St/2 4 
6!)3*>L^*l^CD^ll)©2 0, 2 2. ■ ■ -Xlt2 4\Z 20 

U *1«ttH©»J(***«1 0tD&fi7>^:H::cfc4 

[00 2 3] i^ll f 1, 12, ■■•X^mx^ 

120, 22, • * > 2 4l^S±fe^ 1 0 36^t>fiiai* 
ftfc/W hfS*A^fe»1 ^f±H (d ! HttfT5flT? 30 
454) £»J5£L, »l«**Lfc*1«FttHA>6iii«7>-7 t 

^ t * 7 -f- K/<^*«*|cJ6*LT»* 

[0024] *«a<Da»*«ii+«fc»fn, f 1, g 

2. - - - XI*ISX»ltl©2 0. 2 2. • - -XI* 2 4 

[0 0 2 5] JMT, 7f7^S30M'f K ■ 
■ -^1X^112 0, 2 2. • - - Hit 2 4 dP^f 

4o 

[0 0 2 6] 13 11 Hafc^^+ufc^-r^^S 3 Ofc 
B8f 4 **E I =« 4 JMMH 3 o A SIMM- 4 fc ft G> 7 n 50 



W«&UCS«fl1*ffi*a^-r4X7 L ^^ Uf^S42 

F/tyvmmtPoi'*) >^«*«w*«t**ft4x 

-ry 3? (X^r^^'S 46-S50) ^U^-f — K/W£ 

[0027] *fc, H4i4, (Hi \z7F$Mzm -1 . m 

2, ■ ■ - ^fiMX^it]Jg2 0. 2 2, ■ • 'Xtt2 4 
C0**fflfC c fc4IIJ6#J«0 , ?P •V^HTf&^T, 7>7^ 
BSB6 0. f^V*)H*ttfti»7 0, AffiflVffiftKffl 
7 2, S«1t«ftSa7 4, «ij7-f-K/<-;i?B7 
6. K/^$«J7 6, «-5|ffi5cSP8 0, {1^ 

tM82^tf^>'J 8 4THja**L 

[0 0 2 8] m 4 izff<£ jxtzT >"ri-^M£ OliMCZ 

6 2,6 4, — * &t>*6 6 S^SL, S*lfef§ 1 O^taffi 

160 SllltSlihfc/W n v hfl»fr&* 1 tttt 

BBfttt (BT, «2WtR4*t4) t«©**KD± 

2»lJfJia«fll«Sfc:E«7 4l=#/3ftt*lL. ^J«**lfcl5 
2^ftR^ffi^T^O>U ><? , Mti%WWtz1Sb<DS I N 

^^>U >^7'l:^^OT^8 4f-m^T4 (Xf7^S 4 

o) „ «2*#ttRl*B x Bff^"Ji?3&4c 

[0 0 2 9] 

Igft 1 ] R = HH - H 

[$R2] SIN R = I d i a g (R) 

[00 3 0] Xf7?S4 0|f:, ftSfllf *5*S:Sli7 2 

»*JUIBI*I1Alt Sft£L. ftfiStLfc^SWffl*^ 

<7 hjUQLTatf*a*J«BI»«ALT £fiMfll«ftCM7 

4A?/(git^-f- K/<^<?»7 Slc#^tti^*r4 CX-r 

x NBffM-e*y, ^sasafls^ffiALT i^nbx nb^^j 

"£? fc 4 o 

[00 3 1] mSlw^^^xt-X^f^^S 4 2^^ 

[00 3 2] I5it m3tZ7r,£tltz^-TVZfS 4 2\Z 
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sa-r 4*»wi3ffi«ia* l i^-mmw 4 2 a ssaw-r & 

T >T-~J-^U'©iST >-r-;i" tf) > y 

[00 3 3] *fc, B6l£, H4lC***LfcftJHfflftR» 
5SBS7 2<K)**WlzJ:*|i]SBffj7 2 AO^P^^BBTffc 

^T. SI8fg|M oo&tf*iBW»fftH»i i ot« 

SR^siL, a«*#ifc*s*[RLT (k) ]*>s«T> 

gfl T >-r-t" ^ <^ CO ^' ^ > U >£^*>*;UD 
fiWffiM*#f± (JSTF. *3»ttRLT tltl 

1 1 1 oicta*^* uf^s9 

0) . CZTT. »3»ttRLT. *«S*ifctt 
^[Rtr (k) ](*^6DaS3©J:5lc*#-5B x BfrM 

[0 0 3 4] 

[J&3 J RLT = I H«H = Z R 
."- RLT (k) = £RLT (k-1) +R (k) 

[00 3 5] p \*7&%mM ( f o r g e t t i 

n g f a c t o r) U k ftB*** 

t* H5(DXf^S90f^ s * 1 H*flt»«ftt»» 
1 1 O lAHKWfll 1 0 OANt>A***Lfc*3«ttRLT3&vt> 
H*«»#fffi (EVD:Eigen Value De 
composition) fzg^TSfflffiffltB^S&K 

SjaStifc***^***^ h;uQLT £4r£!i:RJaB4ifl 
Alt £JaJB)flMRifcS»7 4 2fet/ttii-7-f— K/<^^»7 

^iT^f-OUtlj; "Matrix Computati 
on" <h INSIST? "G, Go I u b " b "C. V a 
n. L o a n" iZcfe y*ifi**l, D>K>©yg>X* 

[0 0 3 6] JMT. HSfZ^^ixfcX-T-^^S 9 2&lK 

[0 0 3 7] H7I±, jB5|C^S*lfc^-T-^^S 

#><d:7p-~~ ^-v — htfcot, *WB*^^ KJbiiftW 

i 2o-n 2 4«i»j:yfc5 0 me 
f=^s*ifcj;3i^ k iisit»tf tHMM i 01*. a 

7 lC^£*L/=3l$fe#i]9 2 Atfirdfcttl-. ^ 1 HWffi^ 

W»i 12,^5 h;uastffSPi i 4&tf!£ 1 iHKWi 
1 6T**»**l& 0 

[O03 8] *1\ |5fl)Xf*;7S9 0»|:, X1| 



fiift^^ hJUqUI ~ qLTB £ B X BfltPftKHBVfll 

Alti -Altb <b££/#U #Lf££HtcB x BmcO&fflffl 
WfflAiTi -Altb £"<^ h;uftttlftti 1 4&tflRia 

R»1 1 6|Z«./?£t!^)-r^ — £/££;ft,fcB x BffltO 
SWIB*"^ HUqLTI-qLTB £ft 1 Sfflffil 1 6 I" ttS 
*J-f £ C*T-y 3?S 120) e 
[003 9] Xf^Sl 2 0*1::* /<£ hJMRttlttt 
1 l 41**1 RrCmi«n^«ftfflB**a)|K$A^> 
10 hU ^0>h<7?S!«S$saSWil#^^ h^uSSN 

b (i<nb^b) ttr^u as*tLfc*aft«ra 
#^<* h;HRN8**ias?»i i 6i=ai*-r4 cx^f 

V?S122)o C<0 fettle hJH»tt«ai 1 1 4 

[004 0] Xf7^S12 2^(Z, W liBKSM 1 6 

i**ii#iiHf»i i 2^e>AA4*tfcBx B«a>a 

mm'fi^t? hJL/qLTl ~qLTB fl) d * BaKft^ftfflB* 

20 K/? Hb£»IRU HWSftfc*JWB*'<? hJU*yft 

TtU^U «1fflWt#*r»l 1 2 3&^6A*LfcBxB 
«UD«*IB**Alti -Altb 0? 5 **ifc* 

^awa*^ hju«NBKit<D*wB*«ta«L, 
a«s^fc*»B**j:yft-6«ftfTW*w3a*fflH* 

MALT traAtS Wfy?S 124) D 

[0 0 4 1 ] HS^Tv^^^S 4 2^!C V SJfflffi 

«*fi«7 4J*^*>*JU«ttft3SB7 O^bA^Sti 

fci2 »it r cb jun>nmft£« 7 2 ^ & a * * *Lfc«« 

30 »«QU SU'Alt ^^SSHffifRfzffl^-r^WsaJsSSIlW 

h;uQsT^;*^t, jftses^^asfflB*^^ h 

;ugst ^^il^-r— K/^><7g|J7 eicffi^-rs (^f^ 
;/S4 4) o SSa*aWB#-<^ h;UQST it NB 

X (NB- 1 ) tT^IJ-e^^o 

[0042] felT. B3rc***Lfc^T"^^S 4 4&tf 

HI 4 fc^ S jxfcSfflflt«»5£ffl 7 4 cD^SIBIilCcfc 4SSE 

«*»#LfcHas*#HLr*<oayi»wr* 0 

[00 4 3] *f K B3 Z^^^+LfcX-T^^S 

4 4lz|H-r**«Wf=J:4SIKW4 4 A*gfta^*r«>fcto 

to&Tsirvy (Xf7^S1 3 0) &U«EJII!ffiHttttfr 
&ffiKB*tt**^&^T-^^ (Af-^S13 2) j:y 

[0 0 4 4] *fc, i9ft B4l=»dtlfe]fiKBflmft 
^SB7 4©*«B^l^cl;SllliS«*J7 4 ACD^P v£ET?fc 

50 StlfeX2WttR &«)Rttf«R£«7 2*&A»*#1-fc 
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[JUT, »4!|§ttRST tft-T *]£&<&»5t4<DJ: 5 
J»U ±«**lfc*4«ttRSTft»ZB#»»ff«-J|:BB 

i 4 2 icfcU (^-f-^^s 130) 0 ::-f\!4 
WttRsT I^Nb x NBfr^JT?fc-i)o 
HS4] Rst=AltV2 qltHrqlt Alt V2 

[0 O 4 5] m8<bX-TVyS 1 3 Of^fC, as 2 us is 
#«f|-JM«M 4 2 l4fi»JffiBI|!tttt±jft» 1 4 o An 6 A* 

KBWffii: Lxai^Fl-^ (X-r^y^S 132) 0 
[0 0 4 6] £JLT, !H SlC^tlfcX^f 1 3 2 & 

[0 0 4 7] £f\ El 1 0I±, IU8 (Ztf^^Xt^ ^ 
S 1 3 2^B8*r^**^lw<fc^ilJfifi5J 1 3 2A%mW^ 

(X^^^S 1 5 O&tf S 1 52) J; U «*. 
[0 0 4 8] *fc. E)9|C7^^-i:5lC, SS2BtiM 
ttffSM 4 2ft HI 0^^$ttfcHJ6«!l 1 3 2A^7 
»2i«»*f»1 4 4&tf*2»Kffil 4 

[0 O 4 9] £"f\ Xf^S13 0£H-, m2Hj*ffl 

4 4l^iffiS8KMi 4 0^6A**ix 
* = JK 4 1# i 4 R s t 3 & * & fj it L tz IH * < I # Ifr 1 3 & -3 l n T # 

was 1 4 eicai^-r^ (xt^^s 150 0 

[IS 6 ] QSTO = [ qSTO , I q ST 0,2 ■ ■ * q ST 0 S NB ] 
[0O5O] ^f'^'SlS Oftf^v ^2MIR^fi 1 4 6 
l4*2|l=&fil^«fS|5 1 4 4fr£A:fc£*tfcN8l@(DKJffl 
hiUQSTG C0 9"^Nt3 X (NB~~ 1 ) ffl/£tf-tf> s 

£ HU**»HJBHI#^£ hJUGST <h LT3W>R5t6(D 
cfc9ic5MtRLrai*|-r^ (Xf^S152) e 

[3&6] QST = [ qST 0. ! q ST 0,2 ■ * * q ST Q v (NfM) ] 40 
[0 0 5 1 ] S-tz, mS<D* : rv ys 4 4f£iC x 
*ifcfi«*»Q«i £:KM1MKQlt, ALTatf*5ES#tfc 

hfc^-f — K/<^^«#«. T^T-j-EBe o &jii:r 

SiftJl 1 OJCfi&f £ (Xf^ ^S46-S52) a X 
8 2M^^VU >^1:*»!§I*8 4«ibW, 

[00 5 2] Xf^'s4 4|i: s iEil^-r— 50 



KA^<?«7 6ttSffl1f«ftS«7 4fr&A*Lfc*» 
JSMBI*^^ h;uosT ftt*^ hff^HbU ify h|!HHb 

(yiBHiS^«#**»8 2l=tt*-r4 Uf^S4 
6) 0 Xf7^S4 6»l = . iSiST? ^— h*/<^£»7 8 
l±*«S««»tffi»7 2^t,A^*3KfcSSSWIRQLT, A 
LT*t*^ h»*ft:U try KflF^bS^fcttSSffiil^ 

mmrMmtmzm^mfumm^ y«i\, ffixtf* ssm 

SB*BJMIWSf±* 1 3f^ll*miWBSfl) 1 o«i=*y»*. - 
©•ft, BJMfMBlctHa-r-Bi offloif^ htfWl:?* 
— K/^«y^»7 6^ 8 2lctb*Sti4IWI^ 

SP7 8^t>ff^ffijftS|J8 2f::ft£)£;H& 0 LfctfoT, 

fiffltt AliSfflflf «R £ y K»T?«*«SWB 8 2 icg^^ 

[0 0 5 3] Xf'>^S4 8tl:, y^^U^^^AM 
ffi«B8 4l*4f«5>U ><7***J«Ht*Bt^^>*JH»tt 

;*^Sfl7 O^bAA^^S I N R £fflL^~£ ^ 
rt^sh.fc^V'J >^«**l»««IS«*ft««|i8 2(C 

hHA-T^ Ut7^s5o) „ ^^>u>^'l 

AitilJ^^F^^Ol^TIi, "CDMA SystemsE 
ng i neer i ng Handbook" ^t^9sl@ 
tf "J. S. Lee" t " L , E. Mi I I e r " IU 

^/N^X (Artech House) fchl»±I^J: y 1 
9 g 8 ^JEf Zffi^PJ ^ *tfc*<7> 3 6 7 -3 9 6MIC^^$ 

[0 0 5 4] **8^|C«j:ttli, IH3fr^Lfc^P— 5=-^ 

5 0 fiXf 4 8 tCfT^t ^ S < , Xt- 

[00 5 5] JUT. m3iZ7fk£jxtz*Tvy$ 5 0^1/ 
m4fZ^^^L-/c^O>'J ><?'1±»$IJ»^8 4iD^^B^I^ 

[0 0 5 6] 1^1 1 f^K 13 |C^$tLfcX-T'V ^ 

M7P-f-V-htftot, S I N R^£>S&2Rjf^ 
{[IS J N RTH ^^W^^X^T^^ (X7 7^S 15 6) 

«HMIS*«)47.f-^ Uf^SI 5 8) J:yiEf 
4- 

[0 0 5 7] ^fc. Hi 2li, IH4 izmttitz&^ls*) 
^i^feoT, 3MMH 6 0^l/S§»1 6 2T? 
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/u*ttifeSffl7 0^&A**ttfcS I NRA^6)S2HrS 

1 6 2iZ&;ftlJ- & (X^-V^S 1 5 6) o ^f'^SI 
5 fiFWtn 1 6 2 1 6 0 4n b A* L 

8 2|Cth*-r^ (Xf7?S15 8J , 
[0 0 5 8] 0»*Ji, 6 2f**|fS#LfcJ8 

4tB»*hhli, c-uaSL, sinr#SB28t 
SKIfiSs i nrtii J=y'h*L*£B»*tolxli* c = - 1 
tfcfeir& 0 c = i J*y^>y>^aifl«*s 

^ a« ^ti^p a? t u 5 z t « 0 

[0 0 5 9] Xf 7^S5 0tC, @#3£iftSB 8 2 fiS 

3? -r - K/ < v ^7 IMBatf y ^ > U 1/ <? mfiMWB 84* 
Too 6 0] ^^Jxlxtfs S2, - - 

■ x\tmx&mm2 o, 22, *3Hi2 4f±ia4ic 

^^tl/cJ: die, e^«5cS|J8 0SSt,ic|ftltT%fi 

*x*(?)ii*jSt?, lf#H5t;gp8 oitr^T-t mme osi 
il^ -\» >*;HI*fr 6 5fc<&3WB«3Ji^ -v > * £ tt 

tcL. I5t ^ tl/cUfflilf t >^ JHI^ D P C H f £ 

[0 0 6 1] IUT, m 1 iZ^^Htz^Mim 1 0 i:E2IC 

«« UfcBB**BLt ft fl>» U » WTT 4 • 
[00 6 2] ID1 3 I*. i2|^^^lf-Xf 7^ 

S 3 2l=IBf ***WI=J:«*lfc«3 2 AtKWTifc 

SJHSffiirS I NRSfflL^T*ffl»af^>*JH*DP 40 

cH*ssmMi=»ar 5x^:7 c^x^^s 1 7 o~ 

17 8) £ U 

[0063] $fc s HI 1 4f* x Ell I^TF^jft 1 

m^a* i8o. &*flra£jHi«iM 8 2, nwinseai 1 s 

t-^-SB^ 1 9 0-£lM£ti£ o U 1 4{:^SM:7Vf 
tEB 1 9 Ofi Bi©a«7>f t 1 9 2, 1 9 4. ■ GO 



■ -fctf 1 9 6/r^«J***U II, »2. - - - *fc 

i*sgx^g2o. 22, — - xi*2 4*&eai**i 

>^;U (DPCCH;Dedi cate Physic 
al Control CHannel) ^ilCTgll 

/Wn-y K«*ifctJfSi , »2, • - • Xl*»x»i!iH 
20, 22 s ■•■ Xf±2 4l:iSfit§o 
[00 6 4) CCDKL |20Xf ->^S 3 Qf£|C, ffifR 
m^SfJl 8 0l*7>ftlBai 9 O^ilCr^f Ltz7 
4- < «#*&*««« J: *»S«IH*^^ hJI, 

WISHST^ h^<hS I NRt$X*M«£ft*1 8 2jz 

tts^i-r^ Uf^s no) a dHic^ft 

fcSiS^LKfiiS^-f — K/\^^SP7 8l:icfc yft 

JW1MRI*«ST?* ttW*«f±K*1?«#Se*«8 2*& 

[00 6 5]^f^S17 0«i=, **1t$(5±fSSP 1 

«B@^^<^ hJi^s i n Rfrb»*ffl#K7?&&»*^£ 

(X^f^^SI 72) 0 QiiBxNCZt, 
1 tT^lJ^fe^o 

[0 0 6 6] JMTx HI 1 3 (CTfs^HfcXiP^ 1 7 2 
&I/H1 4|Z^S*tfc**1f*±*fl»1 8 2CD**P^iC 
IX ^> SfefliJ £ aft LfcH »#8R Lt^)I y KM*- 

[0 0 6 7] *"f. U 1 11 3iC^^^lfcXT u ^ 

1 7 2|zH+-S*»Wfc«436J8ffi| 1 7 2A» 

7^200 a^s 202), &wmmtfmmmm& 
[0068] ^fc. lien H4 \z-m$HtzmJp.m 

«^A«1 8 2C0*^j^^*lfi«1 82Afl)?Py 
<7Ht?fto-C. hJUMH«2 2 0. a*flt*jSK 

S|J 2 2 2 , g1 ^^^fi 2 2 4. |g 2 if.^ 2 2 6WS 
3UWM^jff+^SIi2 2 8t*^^o II 3(DX"t 

7^S17 0^I:, ^K/? h;uMIHtf2 2 0ttM«a 

tcbm s ot^A^^'Mzm^Htz^mmm^^ 

h^UQ 1 8T*«BBL. MMMIRQ 1 s T o^mi^SSfi2 

2 4/CtK^-r-g, (Xf7?S 2 0 0) o HIW^ 
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[Sfe7] Q ' STO = [ Q 1 ST q' ST. MB ] 

Q' ST li&CDS-SSTf^SJU #><7>$txC9CQ£ 

[git S ] Q' ST — [ q 1 ST.O ■ • - q' ST. (NB-t) ] 
[gfc9] q' ST. NB q* ST. N8-1 =• * -=q' 
ST. NB q ' ST. 1 =0 

[0069] xf7^s2ooti: s mmu£.m£v>2 2 

2 li1MR«7C« 1 8 0A^&A**+tfc«7E**lfcS I N 
R (SINR' ) t NBfrksfcSLfc-T™ ^JH^bt 

MA' st &mifi?!KSR2 2 4 rzffi*-rs Wr;?S2 
02) 0 z<b£olz^ ^fpjfc^tui, M^2 0, 2 

2. — ■ xi^2 4^b^itii^ 1 o\z^$mmmmm/\ 

d^HA' ST ££f£T?#&<> 

[0 0 7 0] M 1 7(£^~~ ^;uT^j7F^fc^:^-iaM-e 
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**u an*ttNB**#t-e*t«-r. 

2 2 2HSINR' atfNB[=ffla-r**asMHw«t 

)^<Dr^vmmLxi^ a zoim-er* sinr' £Nb 

[0 0 7 2] aSWWODttOSIllfiffill-AHli, »*1fi^l3c 

1 1 CDJ^lCS I N R' (r) J&tfNBfrfc-r — 2^ 
[T (NB) £fclST {NB, r) ] £ftSI -T 



[0 0 7 3] 



0 
0 



[0 O 7 4] 



TQf B *y) 



[•11] 



f where A^, (JV^ , y) 



.(7) 



[00 7 5] ^z-c, e [■] i*^ttg#to4SMHt£ 
^L. Ast (NB) hJU<D$fc#N8<D*i 
ft|C»UrffJlCC0RST3^&H*»«fft (EVD : E i g 
e n V a I ue Decornpos i t ion) |C j; o 

T*«>&jH*a**»S*ftfiWS^Ls Ast 30 

r) ttssflia*^^ h^(D«A<NBT?a&y, sinr^ 

rT?*ft**l=»LT«*<DRST fr&«*#«i*U:«J: y 

1 \Z&m$Ht=iTr— ^[T (NB)£*:I£T (N8, r) ] 

31 2(Dii L Jl?&£ 0 
[JBtl 2] A ' ST (NB) = r T (NB) 

A ' st (Nik r ) — r t { nb x r ) 

[0 0 7 6] Xf^S 2 0 2fc 

[*1fiM5c*S1 SO^feAASfMcSJUHIISti*^? 40 

h;ucsa-r ^frfiimsjiG' sto <ts*ffi±f&gp 

2 2 2-C^JS$^^/'-W0J^^[1^1IA , st £#£0>8fc:ft 1 

[91 3] W H = Q' LT A' LT Q* STO A * ST ^ 2 

q ' LTfcA' lt ta>««*S»i 8 o-pHtc* 



k;u^^1-s x NBfj^ij-efey x a 1 LTi*ffi7cS*i 

fc^^^^m^IS^-TNBX N8tT5li-C$>y , Q ' STO 
l£NB X NO^'l^fe 1 ^ A' ST& NB X NBfT£lJ-C&£ B 
[0O77] Xf 77 , S204tl:, I2il32 2 6 
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